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(54) CHANNEL SWITCHING SYSTEM FOR CELLULAR MOBILE COMMUNICATION 

(57)Abstract: 

PURPOSE: To enable accurate channel switching on the boundary of the minimum 
cell by distinguishing between the use of two channel switching decision references 
corresponding to the magnitude of the change of the reception level in the mobile 

device. 

CONSTITUTION: The reception level of the mobile device is inputted to long- interval 
average units LTAO to LTAN and short-interval average units STAO to STAN. To the 
units LTAO-STAOthe reception level of communication cell is inputted. To the units 
LTA1 to LTAN and STA1 to STANthe reception level of the adjacent cell is inputted. 
The output of the unit LTAO is inputted to an addition unit SNto which a small 
hysteresis margin is added. The output of the unit STAO is inputted to an addition unit 
SWto which a large hysteresis margin is added. Thusthe output of comparators CI 
and C2 are inputted to a gate 0R1 by distinguishing between the use of the two 
channel decision references corresponding to the intensity of the change of the 
reception leveiand the channel switching is started by the output of the gate 0R1. 



CLAIMS 



[Claim(s)] 

[Claim 1]Have a moving machine which carries a transmitter-receiver for 
communication with a base station in a service areaand. In a cellular moving 
communication device which was provided with a base station in which transceiving 
equipment for cell control is installedand was provided with a means to change to a 



radio channel of a base station of a cell of a shifting destinationand to continue 
communication when a base station and a moving machine under communication shift 
to other cells across a boundary of a cell of this base stationSet up the 1st averaging 
time and the 1st hysteresis margin for equalizing receiving level measured value in a 
moving machine for a radio-channel change judging as the 1 st reference valueand. 
The 2nd hysteresis margin that is a larger hysteresis margin than the 2nd averaging 
time and the 1st hysteresis margin which are averaging time shorter than the 1st 
averaging time is set up as the 2nd reference valueA mobile communication system 
characterized by having chosen said 1st reference value to change of a loose 
receiving leveland choosing said 2nd reference value to change of a rapid receiving 
leveland making it change to a radio channel of a base station of a shifting destination 
cell. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About a mobile radio communication system suitable for a car 
telephonea cellular phoneetc.this invention relates to the channel switching method in 
the cellular mobile communication which changes a radio channel and makes 
communication continuewhen especially the moving machine under communication 
shifts to other cells. 
[0002] 

[Description of the Prior Art]In mobile communicationsthe service area comprises 
many cells. 

Making the size of one cell small for effective use of a radio frequencyand carrying 
out repeated use of the same frequency in the left cell is performed. 
Since this effect becomes so large that a cell is made smallminimization of the cell is 
advanced increasingly. 

[0003] Drawing 5 is a figure showing the example of channel switchingwithout 
interrupting communicationwhen moving machine MS shifts to other cell BS2 across 
the boundary of the cell of base station BS1 as shown in this exampleis changed to 
the radio channel of base station BS2 of the cell of a shifting destinationand 
continues communication. 

[0004] Drawing 6 is a graph which shows the relation between a channel switching 
point and the receiving level of a moving machine. In channel switchingit is a receiving 
level in a moving machine which is used as a standard which judges whether channel 
switching is performed. Under land-mobile propagation conditionsin order for the 
geographical feature and planimetric features of the moving machine circumference to 
receive reflectiondiffractionetc.the receiving level of a moving machine is changed 



violently. As for channel switchingwhen a moving machine shifts to the area of base 
station BS2 from the area of base station BSlit is ideal that BS1 and the receiving 
level from two BS base station are performed at the point which becomes equalbut. 
Under the conditions that a receiving level is changed violentlyit is difficult to perform 
a channel switching judging using a receiving level. A sharp change of this receiving 
level can be suppressed by equalizing a receiving level. Thereforechannel switching is 
channel switching with ideal being carried out on the intersection Pi of BS1 and the 
long section average value of the receiving level from two BS base station. 
[0005]Howeverwhen channel switching is performed on the intersection Piafter 
performing once channel switchingcut return of a channel may be again carried out to 
the base station before a change. Although cut return of this channel is called 
"BATATSUKr'in order to decrease this BATATSUKIthere is a method of adding a 
hysteresis margin. The averaging time and the hysteresis of a receiving level serve as 
an imporliant parameter in a channel switching judging with equalization of the 
receiving level mentioned aboveand addition of a hysteresis margin. 
[0006]Howeverequalization of a receiving level and addition of a hysteresis margin 
produce the fault of delaying a channel switching start. If it becomes impossible to 
perform channel switching correctly on the boundary of a cell when a channel 
switching start is overdueand a channel is used on the outside of an original 
cellCommunication is not only cutbut communication quality will deteriorate due to 
the fall of a receiving levelor interference will be given to the channel of the same 
frequency by which repeated use is carried out. 

[0007] Drawing 7 is a figure showing the relation between channel switching start 
delay and a hysteresis. If equalization of a receiving level and addition of a hysteresis 
margin are performed as shown in the figurea channel switching point will be shifted 
from Pi to Pr. Da shows delay by equalization here and Dh shows delay by a 
hysteresis. And the channel switching start delay D is expressed with the sum of the 
delay Da by equalizationand the delay Dh by a hysteresis. 

[0008] Drawing 8 is an explanatory view explaining the relation between a channel 
switching parameter and channel switching quality. In the conventional channel 
switchingthe balance of above-mentioned BATATSUKI and channel switching start 
delay is consideredthe combination of one averaging time and a hysteresis is 
determinedand it is made to perform a channel switching judging based on this. And 
when a cell is large (not less than several cell kilometers in diameter)since a certain 
amount of delay is permissibleit can respond enough also by the conventional channel 
switching method. 
[0009] 

[Problem(s) to be Solved by the InventionjHoweverwhen a cell diameter is hundreds 
of metersfor example and a moving machine shifts to other cells from this cell as 
minimization of a cell is advancedchannel switching may not meet the deadline but the 
phenomenon of shifting to the following cell further or communication being cut may 



happen. V\(hen especially the movement speed of a moving machine is quicka 
possibility that these phenomena will happen becomes large. For this reasonit 
becomes still more important than before to perform channel switching correctly on 
the boundary of a cell. Thuswhen minimization of the cell was advanced in 
conventional technologyand channel switching was no longer performed correctly on 
the boundary of a cellthere was a fault that the influence which it has on 
communication quality became remarkably large. Thereforethe purpose of this 
invention is to provide the channel switching method which can perform channel 
switching correctly in a cellular mobile communication system in a cell border. 
[0010] 

[Means for Solving the Problem]In order to solve SUBJECT mentioned abovethis 
invention receives change of a loose receiving level in the case of a channel switching 
judgingTo change of a rapid receiving levela judging standard which enlarges a 
hysteresis margin for averaging time short is used using a judging standard which 
makes a nysteresis margin small for averaging time which equalizes a receiving level 
for a long time. 
[0011] 

[Functiorijit becomes possible by using the two above-mentioned channel switching 
judging standards properly corresponding to the size of change of a receiving level in 
the case of a channel switching judging to perform channel switching correctly also on 
the boundary of the minimized cell. 
[0012] 

[Example] Hereafterthis invention is explained with reference to Drawings. Drawing 1 is 
a block diagram showing one working example of the system which applied the 
channel switching method in the cellular mobile communication concerning this 
invention. The operation is explained below. The receiving level in a moving machine is 
inputted into long section equalization unit LTAq - LTA^short section equalization unit 
STAq - STANrespectively. The receiving level of a communication inner cell is inputted 
into LTA,j and STAoand the receiving level of the adjoining cell is inputted into LTA^- 
LTA^ and STA^-STAn at them. The output of LTAq is inputted into addition unit S^, 
which adds the 1st hysteresis margin (small hysteresis margin:H1)and HI is added. 
The output of STAq is inputted into addition unit Sy^ which adds the 2nd hysteresis 
margin (hysteresis margin:H2 [ large ])and H2 is added. 

[0013]And the output of addition unit S^ is inputted into comparator C^and the output 
of addition unit Syy is inputted into comparator C2. The output of long section 
equalization unit LTA^ - LTA^ is changed one by one by switch SW^and it is inputted 
into comparator C^The output of short section equalization unit STA^ - STA^, is 
changed one by one by switch SWjand is inputted into comparator Cg. The output of 
comparator and is inputted into OR gate OR^and channel switching is started by 
the output of this OR^. 

[0014]Nex tdrawing 2 is a graph which shows the result of the channel switching 



SHUMYU ration at the time of being referred to as averaging time lOSec and 
hysteresis 2dB. HerePi shows the ideal channel switching point which is an 
intersection of the long section average value of a receiving leveland Pr shows the 
channel switching point at the time of setting up the above-mentioned value as a 
channel switching parameter. The figure shows that Pr is behind Pi 6.7 Sec. Since the 
vehicle soeed in this case is 70 km/hdelay distance is set to 130 m. 
[0015] Dr3wing 3 is a graph which shows the channel switching SHUMYU ration result 
at the time of being referred to as averaging time ISec and hysteresis 8dB. The figure 
shows that Pr is behind Pi 0.5 Sec. The delay distance in this case is set to 10 m. 
[001 6] Although it is an example when the channel switching SHUMYU ration result 
shown in drawing 2 and drawing 3 has a rapid change of the receiving level in a moving 
machineit is in ** that the channel switching parameter in such a case has the 
effective parameter value which enlarges a hysteresis for averaging time short. 
Drawing 4 shows distribution of the channel switching optimal parameter value in 
various channel switching points. Since it stated abovewhen the receiving level in a 
moving machine is rapidaveraging time can be said that the judging standard which 
enlarges a hysteresis short is effective. 
[0017] 

[Effect of the Invention]As explained abovein this inventionby using two channel 
switching judging standards properly corresponding to the size of change of the 
receiving level in a moving machine in the case of channel switchingit becomes 
possible with minimization of a future cell to perform correctly channel switching to a 
moving machine especially with quick movement speed in a cell border. 
Thereforethe reliability of a system can be raised. 



DESCRIF^TION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram of the system which applied the channel switching 
method in the cellular mobile communication concerning this invention. 
[Drawing 2] lt is a graph which shows the SHUMYU ration result at the time of the 
channel switching in the above-mentioned system. 

[Drawing 3] It is a graph which shows the SHUMYU ration result at the time of the 
channel switching in the above-mentioned system. 

[Drawing 4] It is a figure showing distribution of a channel switching optimal parameter 
value in the above-mentioned system. 

[Drawing 5] lt is a figure showing an example of channel switching. 

[Drawing 6] It is a graph which shows the relation between channel switching and the 

receiving level of a moving machine. 



[Drawing 7] lt is a figure showing the relation between channel switching start delay 
and a hysteresis. 

[Drawing 8] lt is an explanatory view showing the relation between a channel switching 

parameter and channel switching quality. 

[Descrip':ion of Notations] 

LTAq - LTA^ length section equalization unit 

STAq - SiTA^ short section equalization unit 

and Syy addition unit 
SWi and SW2 switch 
Ci and Cg comparator 
0R1 OR gate 
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